INTRODUCTION
The growth promoter effect of antibiotics was discovered in the 1940s, when it was observed that animals fed dried mycelia of Streptomyces aureofaciens containing chlortetracycline residues improved their growth. Their mechanism of action when used as growth promoters was early related to their interactions with intestinal microbial population (Dibner and Richards, 2005; Niewold, 2007) .
Nowadays, the use of antibiotics as growth promoter in developing counties such as Cameroon has facilitated the efficient production of poultry allowing Cameroonians to purchase, at a reasonable cost, high quality meat and eggs. Although these uses benefit all involved, unfortunately, the edible poultry tissues may have harmful concentrations of drug residues.
In fact, antibiotics are substances either produced naturally by living organisms or produced synthetically in the laboratory, and they are able to kill or inhibit the growth of microorganisms. Also, they can be classified according to their effects as either bactericidal or bacteriostatic and according to their range of efficacy as narrow or broad in spectrum.
Theirey use in animals shortly followed their use in humans for the purpose of disease prevention and treatment (Gustafson, 1993) . It have been also demonstrated that, the major antibiotics used for humans either belong to the same general classes or have the same mode of action as those used for animals (Joshi, 2002 Gelband et al., 2015 .
Today, antimicrobial drugs are used to control, prevent, and treat infection and to enhance animal growth and feed efficiency (Haihong et al., 2014Tollefson and Miller, 2000) .
Currently, approximately 80% of all food-producing animals receive medication for part or most of their lives. The most commonly used antimicrobials in food-producing animals are the β-lactams, tetracyclines, aminoglycosides, lincosamides, macrolides, pleuromutilins, and sulfonamides (De BriyneLee et al., 201401) . Nevertheless, the use of these antibiotics in food-producing animals canmay leave residues in foodstuffs of animal origin like meat, milk, and eggs.
A chemical residue is either the parent compound or its metabolites that may deposit accumulate or otherwise be stored within the cells, tissues, organs or edible products of animals following its use to prevent, control or treat animal disease or to enhance (Riviere and Sundlof, 2001) . Antibiotic residues in foods from animal origin may be the cause of numerous health concerns in humans. They range from direct toxicity on consumers exhibiting allergy reactions, immunopathological diseases, carcinogenicity effects (e.g., sulphamethazine, Oxytetraxyclin, and furazolidone), mutagenicity, nephropathy (e.g., Gentamycin), hepatotoxicity, reproductive disorders, bone marrow toxicity (e.g., Chloramphenicol), allergy (e.g., penicillin) and the destruction of useful microflora present in the gastro-intestinal tract especially of children leading to indigestion (Nisha, 2008; Nonga et al., 2010) ; to indirect hazard through the generation of resistant strains of pathogenic bacteria which can be transfer to human and the residual contamination of manures used in crop productions (Dubois et al., 2001; Kaitlin, 2013) . Grote et al. (2007) showed in model farming experiments that even plants can take up antibiotics from manure present in soil. This raised concern as antibiotic residues might be transferred into plants in amounts that could pose a health risk for consumers (BfRBundesinstitut für Risikobewertung, 2001 ).
These various health risks led to withdraw approval for antibiotics as growth promoters in the European Union since January 1, 2006. However, in other to ensure consumer safety, worldwide regulatory authorities have set MRL's (Maximum Residual Limit) for several veterinary drugs (European Union EEC, 1990; Codex Alimentarius Commission CAC, 2012) . These MRL's, are expected to regulate the maximum permitted levels of the drug residue for each antibiotic which is considered safely acceptable in food of animal origin (Woodward, 1993) .
Moreover, the development of antimicrobial resistant bacteria strains of animal origin associated with antibiotic residues and its consequent effect on human health regarding the efficacy of antimicrobial therapy (Casadevall, 1996; Threlfall, 2002; Phillips et al., 2004) have become a worldwide public concern (Akbar and Anal, 2014). According to Prescott and Baggot (1993) , microbial resistance to antibiotics, particularly aminoglycosides (Streptomycin, Neomycin, and Kanamycin) is very common and pathogens present in foodstuffs of animal origin mainly S. aureus, E. coli O157:H7 and L. monocytogenes may easily develop antimicrobial resistance (Tanih et al., Griffin and Tauxe, 19912015) . Therefore, monitoring antibiotics residues and the presence of pathogenic bacteria in animal derived food for human consumption has to be one of the most important duties for public health agencies (Samanidou et al., 2008) . Despite this recommendation, there is no clear regulation for control of such residues and pathogens in animal products for human consumption in many African countries particularly in Cameroon.
The aim of this study was to investigate on the use of antibiotics by poultry farmers in one of Cameroon's important agro-pastoral region (Western Highlands), determine the residual levels of some antibiotics by High Performance Liquid Chromatography (HPLC) and establish the resistance profile of isolated pathogenic bacteria in other to demonstrate the public health hazards.
MATERIALS AND METHODS

Localization of the study
The study was conducted in the Western Highland of Cameroon which is an important agro-pastoral area of the country. Minimum and maximum temperatures have means of 15.50°C and 24.5°C, respectively; although temperatures can go above 30°C. Three types of soils exist in the western highlands: volcanic, hydromorphic and ferralitic soils. The human population is estimated at 1.82 million inhabitants, being one of the highest population densities in the country, with at least 79 inhabitants per km 2 and a population growth rate of 3.1% (Nchinda and Mendi, 2008) . This agro-pastoral area was purposively chosen, because he has the largest number of small and large scale poultry farms in Cameroon and contributing to about 56% of poultry production in Cameroon (Ngatchou and Teleu, 2006; Keambou, 2013) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 et al., 2011) .
Preparation of samples
Eighty five Chickens (35 Layers and 50 Broilers) were randomly collected in various poultry farms without prior information to the farmers, killed by section of the jugular vein and muscle, liver, heart, kidney and gizzards were sampled aseptically from each carcass.
The randomization process was performed in laying Hen farms by selecting an equal number of animals in each corner of the pen without showing any preference while in broiler farms,; an equal number of animals were collected in each corner of the pen with consideration to have an equal amount of sex. FurthermoreAlso, 20 samples of each tissue were collected from commercial barbecued sale points. At the same time, eggs samples (35 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (ATCC 13706) and also due to the fact that samples supernatant were used rather than tissues. Positive samples were selected for HPLC analysis.
Extraction and Quantitative Evaluation
The 
Determination of resistance profile of isolated pathogenic Bacteria
The microdilution method was adopted and performed in a 96 wells microplate and MICs (µg/ml) were determined. 
Statistical Analyses
The computer program GraphPad InStat version 3.10 was used for the one-way analysis of variance (ANOVA). Student-Newman Keels means comparison test were use at a statistical significance pre-set at P<0.05.
Results and Discussion
One hundred and thirty one (131) poultry farms were enrolled and participated in the present investigation. They were mainly large scale semi-intensive or intensive production units without inclusion of backyard production units. The questionnaire used in the present study was written in English and French since Cameroon is a bilingual country and also in consideration that the Western Highlands of Cameroon covers English and the French region. Furthermore, the investigators were bilingual, were coming from various tribe of the region and were able to explain the questionnaire to farmers through culture Since the majority of farms managers and their farm hands had been generally formally educated, some with tertiary education and have had training in poultry production, they should be able to understand the necessity for enforcing farm hygiene and Turkson (2008) . Moreover, the finding that as much as 89% of the farm staff had never been medically examined before in relation to their jobs, gave the impression that they did not care for being possible agents for transmission of zoonotic diseases.
It is evident from that majority of farmers constantly used antibiotics as prophylaxis and more intensively during disease outbreaks for treatments. Although minority of the farmers purchased medicines on prescription, it was noticeable that 80% of farmers, in spite of their formal education, made their own diagnosis and prognoses of diseases that were occurring or about to occur and formed their own opinions on what antibiotics to buy (Table 2) . Liberalization of antibiotic imports in Cameroon has made antibiotics easily available (reference). It seemed that veterinary drug sellers did not insist on certified veterinary prescriptions before sales. They could even suggest the diagnoses of diseases to farmers so that they could sell their drugs. The situation could lead to unnecessary use and overuse of antibiotics, their wrong combinations, quick changeover to other drugs and improper dosage (Annan-Prah et al., 2012Khan, 1975 . The result would be the production of antibiotic resistant strains of bacteria (Khachatourians, 1998) and cross resistance with other bacteria (Baker-Austin et al., 2006; World Health Organization, 20143) .
From Table 3 , it is apparent that the 26 drugs used in investigated farms could be grouped into antibiotics, formulations with low doses of antibiotics to be used as growth promoters, coccidiostats and an antihelminthic. Our results recorded that some of the antibiotics that were used neither gave information about their active ingredients nor their withdrawal periods. This usually occurred with imitated antibiotic products which could enter the country by unapproved routes to escape Veterinary Services, Food and Drugs
Board and Standards Board's approval and customs duties (Annan-Prah et al., 2012) . for farmers who use them to wait for withdrawal periods before the sale of eggs or meat.
Since 49.6% of investigated farms sold their products within the withdrawal periods, they is a high possibility for antibiotics residues to be present in these products reason while it is important to monitor the concentration of these residues in other to be sure that they do not exceed the MRL.
In order to assess the occurrence of antibiotics in chicken edible tissues and eggs, the HPLC method was used after preliminary qualitative microbiological screening ("data not shown"). HPLC was applied to quantitatively determine antibiotics residues in samples (Table 4 ). The antibiotics screened were Chloramphenicol, Tetraxyclin and Vancomycin.
All the compounds except Vancomycin were detected, and the concentration of these antibiotics was higher than the limit set by regulatory authorities Maximum Residual Limit (EUEuropean ,Union, 2010). However, no residues of various antibiotics were found in egg albumen or yolk. This absence indicate that, the antimicrobial activities of selected eggs observed during preliminary qualitative microbiological screening maybe due to the presence of other antibiotics different from those use during HPLC. Kan and Petz (2000) had noted that drug residues will appear in both egg white and yolk after administration of drugs although poultry eggs contain a natural antibiotic substance, lysozyme, against most gram positive bacteria (Beuchat and Golden, 1989) .
The levels of Tetraxyclin residues in all the tested samples were greater than the recommended MRL as set by the European Union (EU, 2010) regulation commission ( constantly gets exposed to antibiotics; it develops resistance in order to survive. When these resistant isolates are excreted to the environment by faeces, they tend to spread resistance genes by vertical gene transfer to pathogens (Sorum and Sunde, 2001; Richard and Yitzhak, 2014 ). Thus, this will result in resistance to antimicrobial drugs used in treating infectious diseases leading to serious health implications in both humans and animals.
The above risks are reflected in the results that showed most of all isolated microorganisms from samples to be resistant to various classes of antibiotics tested (Table   6 et al. (2009) indicating that the bacteria identified, presented multiresistance to the 11 antibiotics tested.
Also, our results are in agreement with investigations showing a high prevalence of multidrug-resistant bacteria in poultry carcasses (Abdel-Maksoud et al., 2015Ojeniyi, 1989 Manie et al., 1998) .
This may indicate that a high percentage of the chicken meat and eggs supply in Western
Highlands market and in Cameroon in general may contain resistant strains of major foodborne pathogens against the mains drugs commonly used in therapeutic treatments; thus, incurring a major public health concern. Following the consumption of contaminated poultry meat or eggs, resistant bacterial strains may spread to the human population, which will lead to the transfer of genes coding for resistance (Bogaard and Stobberingh, 2000; Olatoye et al., 2012; Richard and Yitzhak, 2014 Tetracycline resistance genes between Escherichia coli strains from chicken to chicken and from chicken to human was higher.
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